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nmm 1 1 

it. ffiUfoWLUfrh<D&mfe^& ivy?*) >7m&-tz>i-*t>7' , )>y<DmM&£. fr 
istfcMj&» h (vmmm^ t i*r>7v yrmmLtzmmmm^tfrhy-7*^) t^t 

a^-^? t7 4 fr?x~mi&2ti2>7 ^--ru v vm^^t. mu^ 3.-7 v m 
fts^t>o2n-if@ ( n itiE<7)mm) ^tatt^mmmm^mm^t u 2n#s<o 

tB2j£ii3SJS:#i: Lt (ULl^n^ (M/ 2 - 1 ) . t^t'J 7#-5|-£ 0 ~M- 1 t 

. mmMWt.vu'y -?>mt}fe<o fcztfim-tzttmtfimmt Tine 

© a * > * - (O m t)fe<v 4> h M±m £ 4*U i" * ft tB §1 £ * U flMKJttfcfll J£» 

w\ l fctfrse*:ttit t l # v»«[ t * vcm Lt+t>j n&m zmfc-t z> z t t -r 
umm 5 3 

f>tr^tU7^7 -eflifiSt $ n & *iit +h 7 * fjr na <z>&*bm t , #r 
^ >r 5 >7*7j - t-t&mm* 4 < yvm^t^mirzzt z&mti-zgm 

[i*«6] 
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tB^J^itx^^i: LT (fiLl^n^ (M/2 - 1 ) , 'J T#-^-£ 0 -M- 1 t 

y ? Zitm-tZT'i v 9 t m^tz^mmmxh^x, 

-f ^^-ClS^$^^) ^i-^lx -y h^J&fft, mm<y y h^^h<D2 n- 1 

#g ( n tilEO^ifc) OtB^^timflgOlWIffi^^t L, 2 n #g OftTj £K3cJ&55*i: L 
T (IS L 1 ^ nsS (MX 2 - 1 ) , U T#-^-^ 0 ~- M — 1 ti"^) *I^fls-^-££ 

M-t 1 1 -9- y > 1 7c Htrfs^^jg^- 1 misi -9- r * * »; r muffin s« 

SflFWJSfcSfc, HuSB^-^fiJ^tU: «9ffi*$tL4^flF#**f > b 1"£ * ■> > * - , 
, 1 ^ n ^ (M/2- 1 ) , 'J 7#-^£ 0 ~M- 1 t~t Z) £lBf61-£ * >7*;> 

til LfclftB**!! t triE* ^fy^xtSRtiSRSt, fEft^tt L£ v> 

tt fc * it$£ L T * T «: m jg-t & Jt«^J 5eS £ £ * L > fir K v > A> mm M ti , 

mmm&Mr&x n &tj^ti^mmm^-^nLxm^.^ntz4 >r? ? * izwfc-t &tnm 
m^vyfr* miR-f & mm § n fc tit ie«*m-^o * * «aj l t ^fiJraJf *• *t o x 

$ifl^fx-ri'y h&Jfei-S*i-7t'y ME^SfcSfllfll-^*^*^ ■; T^itm 

mm^r^m^i^-y^^mM-t^M- \m (unmm <oi^yzr^mmmt, %mm 

^tm&iz \ ^yy°)vmMLtzU- \mv>m j %t*x?)-tz>Mm(ny<yy*ryy^t, H 

^^fittii®^^^ 1 i/ytffrmm&t. gmm-^tmn yy^^mmLtzm^tzm 
n-f&mm&t, ^mm^t 1 ^y^^m^m-^t^m^M^tz^izmm^^no 1 

^^itfT-*ot, iiifCfijif^iwftp-r-^-sAGCiHiKt, tfriEAG cmmvr* > 
[is*^ 1 0] 
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^^fiSit^o-c, Sfiffl^fx-ri/y MMfif^M^t, illrK&iftfflM»<b 

Mi&Wcy x-71/ 7 F7^ A< 9 t^y 9 Z>7* 4 y^^v^f + f 'J 7f55£;fr&£ffi 

^fcSlitt^ot, fiif^^x-71/7 FSgtfe*fT-9tft«fe«fc, 7P-A|^ 

1 3 3 

iil^x-ri/^ h 7 -r )V9 9*\Hmi-%>Tl y^;l/v;^ + + Tfg^&Srffl 
v^S«««-C*o-C, fiif^^x-7P7 FS£»S:ff-9*ftffii:, ^if^§-£7- 

0M%WifoUfrh\&t>-&fiZ>1m J %l'^)V\Z X ott7^t 'J 7£jIK-7£iI^f|<!: , #12 
S#?f?-e«^tL^-9-7^r-V; T^ffflLT+t'J 7f£ttJ£tT7 V 7^aiHJf&t, fff 

& t £*rr & w i: -r * ^m^e 0 

1 4 3 

'jxn^iT^tM^t, y - v z-^m*^ omtiikWLWftjjzmmLx*^ u 7^ai^ 
5 > ^* & *5e1- & v > r*&|5ji& t -2. i t ^ t -r £ $m^So 

1 5 ] 

7x.-71x y b^&S^T 9 mfie^M(±, F FT^^-7 £ LTff|j& $ ft, 7-'Jxfft 
£tr 7 fiufet£M(2 F F TtM$ ft, SWOFFT £ - t "C|fcifcaBOS[#* 
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[«&«] wmm 

[0 0 0 1 j 

^l&B^fi^ $ki£M7 x.--rv v b ? i )Vf?/<y t *i%m-t&r*i V* g r 

f5j§£2f& (Digital Wavelet Multi Carrie r fgilTT fe, JiJl 

t> rDWMCfeii^^j turn-**) zm^tz&mmmzM-t&iiW&Zo 

[0 0 0 2] 

#BB) o »; 7(7)iiK^ LT!i, P AM (Pulse Amp 1 i t u d e M 

o d u 1 a t ion) 7& s fflV>fbtL^> 0 
[0 0 0 3] 

DWMC U«fc*r'-*f5j£i::ov>-c\ g|2 2 ~H2 5 *m^xmW1r2> 0 @2 

2l^x-yk; h^O^^^i-^BIt 1 **). @2 3 liDWMCmmJjtelZ&tfZg: 

m •ftLfcvymzTFi-ikfm, 112 4 fiDWMCfs^&^i^&^x^ Y^com^^ 

[0 0 0 4 J 

tCTFi-J: ^ n#-9-r+-v'J r<r>4 >/^*j£^^j££ft£B# p H ^«t H2 4 
[0 0 0 5] 

DWMCfcjiM-cii, 112 3<7)m&y>#fr*m-t-m-%t.'Bmnig.%»bTi'o<Dmm 

7 U-AZmf&'f&o DWMCfil7 ls-&<DMf&MZM2 5 Ktj^o 
[0 0 0 6J 

ZCDDWMCmm? U-AKfi, m#H»"CM*3Srv>J:-9 B t'XftibtiZ R a 

mpfeI^tU:R amp y>*>^^/:VJ T -*|- J Hff$&£fSji1-& x*- 

[0 0 0 73 

iR2#b) o ft 1 o^{i^ffloB£^jffi-^=S:i^tt*^ft-e*«&o **';7tfcaj 

ftfiO FDM (Orthogonal Frequency Division Mul 
t i p 1 ex, t£jaafc»5!HM^S:) ig^r-Z<D i> ©W#St K-Y > * -v</u£jflj 
fflt57jStf*S 0 K4" y 9 — /*;W±0 F DMWti"> y^lVCDo *,MMOF 

(WxtfALLl) ^*!l»9^TT^«1-^{fftl<7)^ft(C^ii^T-S^o 
[0 0 0 83 

HI 2 0t±^5ttO^r-v'J T^tB/->>*';H5]^IlIS&^^i-rn y ^EI-e*«J, @2 1 (a 

, (12 1 (b) lit if — K-Y > ^ — /^^l/^rffiffl L/ifi&J^^'fetwistt'S v > 5 ^^W^^!l4 , ^"t" 
7*—Ty Y mx*$>2>o 
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[0 0 0 9] 

13 2 0 Ki5V»T, 3 0 1 f±i!3£S, 3 0 3 fi#|*§, 3 0 5 1±&W) ¥**J HI ft-t-£>4 0 
[0 0 10] 

o 

[0 0 1 1 1 

i-T, ilM§?3 Oliil ( f 0) (1 ->>.i?;i/JS»!) £»tflr*«:»®$-£ 

, **&3 o 3 ti$flH5-^tass3 o i (D&tim^t zmwt. mmw-ni®&3 o 

/I'O&^fflHJ'i: RID ^MJ^taiv^lW^So iCMWI-toffiil 
[0 0 12] 

d wm c fcrniim \,z$t%k<ntm zmmL tzm&. dwmc <nnmn k # it * m^mm 

UMft^iu ] *t^e**, r-r^f-u- mh-^sj flcss&ttie*^ 1995 
[##i«m2] &nmm r-r^r y^ ^mmy^mmm<D £#>o~o fdm^ih& 

ffj h 'J -7^ , 2 0 0 0^ 

[0 0 1 33 

[0 0 1 4 3 

iOSfi«l"eii, DWMCf£^£l::Jiife»1g#-C<D** 'J TtfcHliJJitfy ytf^H 
[0 0 15] 

#3&W±* ^^^-i^f/;*, DWMCfe3l^&(Cfflift»[««-CO^r-v >; 7*HJ* 
[0 0 16] 

^Sc^ y F7^i/^yo^ S-ftffltS'f'f v^;i^t;1/^-^ -v 'J rfeii^ffi^fflv^ 

y -r >j y rmm-t h\^y-f)y r<Dmte%k t , iffiflett&ffi** e> Mt>^u 
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[f&^o^mj 

[0 0 173 
[0 0 18] 

tL, THrfE** 1 ; TlfcttiStt, «rE«*«535»'b^*3R'(3#S: 1 ^>^0 >^affi-fS 1 

* iiffl -r * c 1 # ? -e # , d wm c fcmjim * mm -e § & t * k mm & m&mi& xmwm=f 

[0019] 

[0 0 2 0] 
[0 0 2 1 ] 

[0 0 2 2] 
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[0 0 2 3] 
[0 0 2 4 ] 

[o 0 2 53 

^fflv>f;fiMT^o-c, ^Mt±, sm^t-t * * * - "7 1' y Unci- 
's M^O^Ifc -> ^-71/ -y h7-r /^-CMJW^i-rU'; h £i-7 
^^»H02n-l|| ( n fiJEOMSSc) Offi*«:«*««<^raffiJiR53-fc U 2 
nf loaj^tfi^jS^tLT (iiLl^n^ (M/ 2 - 1 ) , t7^t'J7ff ^0- 

M-i fc-r*) «*«^ <, ^jKffi^sfts&^M-^fcityy 

uggj*-*-* Myitis t Ltat^*aj*t-6«fi^aj^g*tL, t+'jr* 

T&.ufrbv>&mm*irt ivy-?*) yymmLtzmmm^tfrbmm*r7'*w rm^mm 

, #^flj6SJ: «m:&$*L*##^K#J&LfcA#«*«-*<z>>f >7*-;> n (1SU 
l^n^ (M/2-1) . t^t'JTff^O-M-Ut^) £Kt§C-f & -f > ? 

& mmm ^ izn l x mm z ti tz 4 y r y ? 7, \znt^ %> mmm^^j* * mm-t %> sks t 
> MRztitzMmm^vfrzmmLxmmmnzft^x^mznzmmmwmt, mm 
tianmxnbtitz^&rffezitm-fz z. tizx*) mm-rtim^mm-t^mm-rumm^t, 

h-'iy t-tzmmn < yymfc&tzm-tzzt t Ltzi><Dx$>& 0 

[0 0 2 6J 
[0 0 2 73 

F7^^A*>^fit^f^ y^^f^t >; Tfcmjj&zm^?z%:mmwx$> ■? 
x, 7x-7i/7 F»i±, gmm^zmznz it>7 , ;viit-&M- n@ (m(±«» 
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-gmm^z 1 •>>'K^^^fjtaK$** 1 v^-K^assfc, ^tif-^-t 1 -✓^■k^s® 
mm^'iin 1 yy#)\s®m i ?%3®i&tzm'fz>z\tt Lfzi>ox<h2> 0 

[0 0 2 83 
[0 0 2 9] 

r-ru rm^r v 9 )\/m^m&-f &a/d gg&s t . matter 4 ywoi, izm^ 

tt^^t k Lfzi><DX&& 0 
[0 0 3 0] 

13 , mmm^tf'Sim 2 titzi§i&<7> AG C<D<T 4 y u^wigt^L^&v^ 
t v > **;H5j«S m j& £ 0 N/ O F F -T & d JC J; I) Sfft^j £• fifc-* * CI t5 ? -C i * t v » 

dffcflj „ 

[0 0 3 1 3 

i«t4ii?si, u r^ffiffl it+fj r^m^^f n 

Tt^ailHlKt, ftfc*:/**'; 7£j£ffl LT|e]^^ ^ 5 

i/y^)vmmm&t i><Dx&z> 0 

[0 0 3 23 
[0 0 3 33 

v > ^^rijw m& t * mi- & i> <r> x& z> o 

[0 0 3 43 
[0 0 3 53 

7*4 \ 7{^|;frv££fl3v>£^g£im-C£>oT % Sfif ^7x-7> y 

mtiE# 2004-3013959 
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<DX*$>2>a 

[0 0 3 6] 
[0 0 3 7] 

[0 0 3 8] 

(mm<wm 1 ) 

[0 0 3 93 

81K*K, 1 5t± + +';r^tBS, 1 7(±M^^ 0 »l 7i:*jv^, l 

fiSWCjSJc-r&M'faofl't&lk'} 1-/1/ v h 7 4 )V9X~m$LZtl2> *J — T V v 

3li->x-7>7 hSSftiSl 2 n- l#BWffi*S:«*fllfRO|BIffl^ (1^ 

■V*/!') , 2 nSgOtll^^itx^^ (Q^ir^wl/) t LX (jlL, Un<M/2tt 

i-sMyy^&ss (p/sgE&g) "c**o rffctfjgi sk-s^t. 7int>7' 
>^«Fiwas$**as», 9 t±«^jts, 1 1 9*^(11* 

-e-o^^^^ffi^SiR-r^fiffi^^*^, 1 3 iitt*2g$Mfr»JM£ 1 1 
m a £ ft & a^tt t l § v»tt t * jfc« l -c0f iifoti * ^ij^-r & Jfct£PJ5»"c* * 0 

[0 0 4 03 

-lOct 9 »:#ia$nfctftjftaj 1 7 rt^msi 1 5 co^t, ■t<Dm\tzm2 tm 

3 0 2 14 -9- 7*+ 'J T fcjEK«[«*»fcOia#*^i-^97-C*») , 

113 (a) li»fatt^ftL4v> (StW<7>^#£1-£) J»^iS^ailci3(t4$M« 

^(Dfr^m, H3 (b) {4^fM©-^75*#fti-«6J»^oii:^anci5tt*^m#-^w^iii 

■C**o ---C, aH3fflfiBEfcHg-5-£ Lrt^tWCttlft (WxlfALLl (*-;n) 
) ^loti^t^t^o U£9§ * ft jjUc t^+'J7$t^8i:Lt 

i^t^o ^SfeOff^Uc^T, M^A^i: LTH2 fcJF-T>fc|g**&# (f 

K f 2, f 3) 1-£jE&?&<^j&r£^A7J$ft& &<7) t L, -fft^ftoteffi 

* # 1 , 0 2, 0 3 t i" £ 0 &IE3£S£?>ftffl 0 n ( n = 1 , 2, 3) t4 - n ~ 

n v>mmxi£i£:x$>& 0 

[0 0 4 1 3 

1 1% i 7 (4, %mm^z <y^-ru-y h nzx^>x<y^-yuy v ^ 

-f&o ^<Dt£^ 2n-li@t2nf|«t7'^^'J7aiA (IS U 1 ^ n =S (M/2 
- 1 ) , -9- 7+ ^ U T#^-(4 0 ~M- 1 fci"*) (4, ^ft-rft[H2 f n 

t^EStCWt^ c o s (^n), sin ( j5 n ) t^^ 0 ^Lt, «f«fM^3 
{4, cos (0n) fc^Br'-*, sin (0n) ^I^t'- ^ ^ L ttf f f 
£o ltf£KM?iJ^#l3ff 5 13 J: oTv 'J T;M£3SHr3-&#* 0 
[0 0 4 23 

J: 0 *UTIfllOttffi2£«:#a* 0 ttffil£^*«JHS 1 1 Tl±it£ffi*±tf># 

ftRfc£tt*ti:ffiiS©$Mi HI 3 (a) liffimm^ L * ^tM&<DMX$> 

*K [S3 (b) {i^fSM-f-5&*#ft-*-*J»^OfR|*^i-o AWGN (Additive W 
hite Gaussian Noise) Wfl* fafct Z> £ . ffimm^tfW ft L & v>J§ 
^•{4^0*t**0-c, ^-9-7^^ U TF^cOjitaH(4[13 (a) J: 9 K#JfeR 
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[0 0 4 3] 

£: Cl%-C, *|£jfcO^SiT?tt, £-ft (M/ 2 - 1 ) 3 £i£fl3 L£rt ? 

lfl^2 n t l#a*fi*4)SS 3 ^ J: i I:, > 7WM Zft n - t K 

J: *K l«o«*ffi^ifi»3-C<>|iai»rii6T?**o 
[0 0 4 4 ] 

[0 0 4 5] 

mmmm 2 > 

& 1 t ITO, Bl 1 o»«-C*So 
[0 0 4 6] 

EHlC^T, 3 9 14** 'J T^ffilfl 5 »Ci5»t*ta[ffl^^*ff» (HI 1 lZ&\,*Xit 
tfc*BH#*£IM£ 1 1) , 3 'J T^ffiM) *n/lil\V$L 

g» pi <t> 4» t?« & ^ * o £ m-^- js & £ t* m & m s-c & & o 

[0 0 4 7] 

o 15 (a) tiffiffig$M|iifcJH»3 9»cA*$tLfca*«-^«r^i-^*0-eab»), HI 5 ( 
b) i±H!5 (a) «:ir/4^»tfi:***»$*fcNFO«^«:^«-*H-C*4o if, 
HI 5 (a) K*3V»T#£IRK*J»t*«*©-*j&***>' b U HI 5 (b) £iiV*T 

[0 0 4 8] 
[0 0 4 9] 

mm^m 3 ) 

it|sj«> Hi 1 ^^i-M-e^^o 

[0 0 5 0] 

H6tc*v»T, 5 3li*+'J7^tBSl 5 K*S»t*ifcffllS$MlJSt*» (HI 1 Ofiffll^ 

^sjjm&i i) , 5 immm^ (iity^rt'j7TOi) oi^ffifi-^-is £ ont^fg 
■>> b 3 7 3 5 <v^xmi>&fr^tz$k£ikiti-f 

[0 0 5 1 ] 
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o H7 (a) itw^-m^5 1 xmnm^ow-^^m^Lx^^^m (+ffiini3o) -e 

HI 7 (b) (iK^f-^Ot^^^J^LTv^^ll (ilClo, -#nc2o) T* 
&Z>o t-f\ m7 (a) HiSV^TlWItlfS^-co^^^^ ^7 ^ h L> 07 (b) 

[ 0 0 5 2] 

[0 0 5 3] 

(^Jfe<7)M4) 

[118 fi, *%w<D$kiM<7)Bm4 iz±&%mgtw-zmj&-f2>m&ut*v 7t£m§i£ > 

[0 0 5 43 

H8K&v>-c, i7(if^^, 7 7 n^y^)vmmm^s, 8 1 ti*-v'j T#ttB#?T&& 
o K&ffil 7^*5v^t, l (iSv^ijt^ci-^Mjio^^SS:^ x.-yu y h y -r ;u 9 x% f& 

^n^^i-^lx-y f^iUff, 3(±->^-rU y h'MH^<7)2 n- l#@Otfi#& 
*lff1f#c>[5)*ij&fr (I*-**/!/) „ 2 n#i<7)ffi^^jl:ic)3g;5^ (Qft^;v) t LX ( 
*BU Un<M/2i:t^) W-nW4Ilff4K, 5 M^a^ $ 

mz.mmftm%n ! &7 9 ^htatj^n^m^mt L^^mt zttmLxfftmm^^mz 
mm^-^itmm^x^^o "yy^^mmm&7 7<*z&^x. 7 1 textszn&tmm^ 
*mmimn-fz>mmm ! &, 7 3i$mm-ftimnm. 7 51mm? j ^yrm^xfrz 
o @8 K7Fi-x n i*r>y>) >y^mm&7 &£ms.m&M%s-9 ^turtagj 

8 1 t yy#^mwm&7 7 t-e*f§ftti^ 0 

[0 0 5 53 

T-T-<Tf5ji:tf# (159 x. (if A L L 1 ) £ jio Tv>& t j£;£1-& 0 
[0 0 5 63 

i-r, mmi 7 r^ua^s i<Dmmzo^ximm<nMmi tmcx$> 
z>o &tz^ ~yy#)i<mffl®&7 7ti±, ^^';r^ai§?8 1 ct 19 mmmmm^mmm^ ( 

>^ s £i|i:^otv^|j;\ 1 7 0*6 otti^li^m L vMI t -hK v>tfOi/|W| 

1$*^ 5 >^£-o-C^&tt*U2:\ -eO-ftL^S^V^ r ^t7'+t'J TiH^ifc f c IZ£ o 
T2 ff f c • r <7>{£^miig£$(t£'fit &oT^,z> 0 #uz y l^-y-fi) y 7(DmMM7 t 

mm&M ! &9iz£io, i^^itt^t v Tm<7)W.mmM.*if^\ mm-v-?*^ r 

, ±xmm*t7*^') rm\±mm. mmm) imL^iM2n f i • rtzz mmizn 

* Tm&m%:*mmmw ! &7 nzx-oxmmijmiri>ztizx^^mtkem^^tb, m 
mrixmwm7 3 ^zia^x^r^^ ^) rmmm i i tmMm^-y^^vrmiiL^mdmt 
frhmm-rtim. r *^^ 0 t<&^*w\m? j ^ 7 5 tc#x.^ c tcif), ^ 

[0 0 5 73 

CO J: d WCt^; tic J: 19. l^yfv y r^WM^ 7 is X mimmW^- 9 £ * 
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*^')Tik&frh~>y#)vmm*^<DmmmzmM.-fz>zttfx^z> (wttf, 4>> 
# ^mm^m^mi-t &&fffl% < t & 3 -> y ^ ^^-^mmtz^mmi- ^> z t^n^x 

[0 0 5 8 J 

mmmm 5 ) 
[0 0 5 9 j 

£iL&-y-^--7*U y h^&SS, 3(i')x-7'l/7 h35JfeSl*»?>02 n - 1 #B<£>^i5#£• 
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